collocated sensors, actuators and a suitable control algorithm to influence the internal damping of the rotor, which is the origin of self-induced vibrations. By this approach it is possible to increase the range of stable operation of the rotor. In the paper, a classical analytical two-degrees-of-freedom (DOF) Jeffcott rotor model has been extended to account for the presence of piezoelectric patch sensors and actuators. The applicability of this model has been positively verified through a comparison with the finite element results derived using the ANSYS software. Results have been obtained using both the analytical approach and the finite element method that demonstrate the applicability of velocity feedback to increase the threshold of instability of the rotor.
The next paper was related to the fuzzy control of semi-active vehicle suspension, and was given by Sebastian Kurczyk. He considered the semi-active control of the suspension of an all-terrain vehicle. A 7 DOF suspension model was presented. A fuzzy approach for controller synthesis was then proposed. Expert knowledge is stored in the form of IF-THEN rules. The Takagi-Sugeno inference system is employed, with triangular membership functions. The fuzzy system output is the damper coefficient. In contrary to many other control algorithms, the presented fuzzy algorithm does not require inverse modelling of the magnetorheological (MR) damper. Instead, some scaling parameters are set. They can be chosen experimentally, or a bio-inspired strategy can be applied. The fuzzy control is then compared with the skyhook control in simulations, in terms of road holding and driving comfort indicators. Obtained results are similar. However, lack of necessity to use an MR inverse model allows the fuzzy system to provide successful performance in case of different operating conditions, which is an important benefit.
The problem of balance platform control was considered by Andrzej Kot. The presentation was divided into three parts: the identification process, control system design and laboratory tests. In the first stage of the identification process a model describing the system was build, using the measurement data recorded on input and output system. The model was built without the knowledge of the mechanisms that occur in the process; only based on the relationship between the measured data. Next the estimation was performed for selection of suitable algorithm, and determination of the parameters of model selected in the previous step. The last step was to verify and to check the results of identification process. By comparing the signals obtained in response to a signal given from the model of a registered object actual output signal, it is possible to visually estimate the accuracy of the identification and designation of the error. After the identification process the control system was designed. In this application a PID controller was chosen. It was used to balance the platform position and velocity control. The last part of the article shows the results of various laboratory tests and comparison of quality control.
The paper delivered by Ireneusz Dominik presents an innovative method for calculating the damage degree of electric pylon model with fuzzy logic. Damage changes in constructions manifest themselves in small but detectable variations of frequency. The change of speed of wave propagation, which is associated with the change of the resonance frequency in the system, is caused by the deformation of the examined material. This phenomenon can be used for an indirect analysis of the construction damage. The main aim of the article is presentation of the program results designed to analyse the vibration of the electric pylons. In the preliminary tests the research was conducted on the simulation data of the electric pylon. Eight construction elements of pylon in different positions were chosen to simulate the damage by decreasing step by step the Young's modulus. The simulation data was obtained on the basis of the stiffness matrix updated in conjunction with the Finite Element Method. The preliminary research presented in the paper is aiming at creating a software which can monitor in real time the state of electric pylons in Poland.
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